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FOREWORD 


This  report  wee  prepared  by  the  Text  Her  Bran oh,  WJDC,  end  wee  initiated 
under  Droject  No.  7320,  rAir  Force  Textile  Ketariala",  .Teak  No.  73201, 
"Textile  Keterlale  for  Parachute  e".  Thle  program  wae  admlnieterad  under 
the  direotion  of  the  Material e  Laboratory,  Directorate  of  Lahore tor lee, 

Wright  Air  Development  Center,  with  Mr  Robert  A.  Wllklnaon  acting  ee 
project  engineer. 

Acknowledgment  la  eincerely  given  to  Ceptein  Rlohard  A.  3ubl  tte, 
let  it  Peter  7.  Stanton  ani  Airman  Firat  Claae  Marshall  C.  Bird  for 
thalr  part  In  conducting  the  mneeroue  eealuatione  conneoted  with  thle 
project. 

Thle  report  core  re  work  oonducted  from  July  1955  to  June  1957. 
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ABSTRACT 


Thia  prograa  waa  to  obtain  data  aa  to  what  dagrr a  aolar  radiation 
affaotad  tha  braaking  atrangtb  of  wabblnga  azpoa  d  to  natural  waather. 
four  group*  of  wab^lnga  war*  araluatad  for  braokln*  »tr<wx*tb  aftar  baing 
axpoaesd  to  natural  waathor  for  apaclfio  t lna  lntamla  teoeapaaalnjc  cna 
yaar .  Tha  aipoaura  aitaa  wara  Urlgbt-Pat+araon  Air  Pmroa  baa  a,  Ohio) 
iaa  Cruoaa,  Hav  Kaxloo)  and  Collaga,  Alaska. 

Data  obtain  ad  indloata  *  hat  tha  aarvioo  Ufa  of  tha  praaant  typa 
of  runway  barrlara  can  b*  lncraaaad  to  160  daja  In  araaa  of  artrualy 
atrong  sunlight  anl  to  360  days  In  araaa  of  aodarata  ar  —11  asumnta 
of  unllght  by  aithar  o  a  of  tha  following  two  uthodsi 

1.  Hr  using  260  daolar  17  f Haunt,  Typa  300,  OD  oolor  nylon 
yarn  In  tha  umifactura  of  tha  wabblng. 

2.  df  uaing  Typa  330  nylon  Yam  In  tha  wwufsctura  of  tha 

vsbblng. 
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I .  INTRODUCTION 


A.  OBJECTIVE! 

TV  purpose  oi  this  prcgr  *:  1  to  dataralna  what  if  fact  aolar 

radiation  haa  on  the  breaking  Dtr-mgtb  of  nylon  wnbbing  (aa  la  uaed  In 
aircraft  runway  barriari)  aftar  using  expoerd  outdoor a  for  perloda  of 
15,  30,  45,  60,  90,  120,  ISO  and  360  day  a.  Thla  waa  acconpllabed  by  natural 
weather  expo ,ur,  of  wobblnga  laami  acturad  froa  duPont  Type  300  nylon  yarn 
ustraatad  and  treated  with  oatachol  f omaldahyde .  Wabblnga  manufactured 
frtaa  duPont  Type  330  nylon  yarn  vara  elao  exposed.  With  tha  nylon  wabblnga, 
an  Orion*  webbing,  untraatsd,  waa  tsattd  elnultaneoualy  to  d  stamina  th 
poaslblllty  of  Ita  uae  In  aircraft  runway  barrier  a.  Tha  objective  of  thla 
program  la  to  provida  dat".  for  thr  ealectlon  of  a  now  type  yarn  or  a  treat- 
aent  on  presently  uaed  wabblnga  which  will  lncreaaa  th  aervloa  Ufa  of 
aircraft  runway  barrier*, 

B.  GENERAL  INFORMATION » 

Of  ell  tho  chwioal  and  phyaioal  agecta  of  datarioratlon,  sunlight 
probably  acoounta  for  tba  ant  widespread  denudation  of  material!  and 
equipment  mibjactod  to  natural  weather.  Thla  la  particularly  true  of  nylon 
tart  ila  aatarlala.  With  thla  ha  in*  evident  then  a  la  an  in  creeling  naed  for 
wobblnga  with  a  longer  a  rrloa  life  to  he  uaed  in  aircraft  runway  herri era . 
Praviouely  tha  initial  barrier*  wara  constructed  of  ootton;  later,  nylon  waa 
Uaed  In  tha  actuator  st.rapa  and  nlldow-proofed  ootton  In  tha  liftar  atrapa. 
Tha  Ufa  axpactanoy  of  thla  typa  barrier  waa  only  30  day  a  under  noraial 
weather  conditions.  Barriari  currently  being  uaed  by  tha  Air  Forca  ere 
fabricated  froa  nylon  webbing  utilising  210  dealer  34  f  11  went  yam  altbar 
duPont  Typi  300  yarn  or  Ch  matrand  Type  HB  yam,  both  yarn  dyed  OD  color  and 
treated  with  an  abraalon  reaiatant  raaln,  A  pr  vlour  teat  progran  ahowed 
that  a  barrier  of  tha  currant  oonatruotlon  haa  a  aarvioa  expwotanoy  of 
60  daya  under  normal  weather  oondltlona  and  45  daya  under  extra.”1  sly  atrong 
aunllght.  Tha  raaulta  of  that  pra  ra  era  Incorporated  in  a  Technical 
Not  a  WCRT  54-249  entitled  "Sunlight  Ixpoaura  of  Nylon  Nabbing”. 

The  praaent  progran  waa  Initiated  by  tha  Textllaa  Branch  of  tha 
Matarlala  Laboratory,  Directorate  of  leboratorlae,  Wright  Air  Development 
Center,  to  determine  if  a  radiant  energy  inhibitor  treatment  on  praaantly 
uaed  Type  300  nylon  or  tha  uaa  of  duPont  Type  330  yarn  (oonlaine  an  additive 
whloh  Increaaaa  t  he  yarne  raalatanca  to  ultra  violet  degradation)  In 
tha  wabblnga  would  Inc  re*  a  a  tha  aervioa  Ufa  of  aircraft  runway  barrlara. 
Prior  to  tha  beginning  of  the  pro ax  a  aurvay  of  tha  available  radiant 
anar~y  Inhibitor!  wes  conducted.  Tha  reawlta  of  that  arurvey  are  reported 
In  a  Technical  Meeiorandna  WCRT  TH  56-24. 

To  aaat  tho  objective  of  thla  program,  elpht  condition!  of 
wabhing  using  duPont  Type  300  yam,  four  oondltlona  of  wahbing  ualng  du  Pont 


"Orion  -  The  trade  mark  for  tba  E.  I.  duPont  d  Namour,  and  Coapany 
acrylio  fiher. 
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Typa  330  yarn,  and  two  Orion  vabblnr*  war*  exposed  to  natural  veethar 
for  a pacific  parlod*  of  15,  30,  45,  60,  90,  120,  180  and  360  da/*.  Exposure* 
war#  conduotad  at  three  altaa;  nasal/,  Wrlgbt-Pett weon  Air  Far ca  Ba  a,  Ohio; 
La*  Cruoaa,  N«w  V.  xlco  and  Collaga,  Ala  aka.  Aftar  tha  exposure  parlod*  the 
webbings  war*  taatad  to  determine  tha  degree  of  baraaking  strength  ratalnad. 

Tha  or leal  taat  data  ar*  racordad  In  Material*  Laboratory 
Project  Record  Book  Ho.  17323,  peg**  1  through  44- 

II.  PROCEDURE 

A.  DESCRIPTION  OF  UEBSIRGi 

1.  Tha  nylon  wabblng#  wer#  ooea  trusted  and  woven  in  acoordano# 
with  Specification  ML-W-4088B,  T/p#  XIX  with  tha  exception  that  tha  yarn 
#lx«  u»#d  waa  260/17  (daclar  aru.  filament).  At  tha  time  thl#  prograa  waa 
plannad  It  r#«.*d  advisable  to  us*  thl  a  jam  ala#  a*  tha  yarn  manufacturer 
Is pl lad  that  tha  260/17  nylon  yarn  would  ba  available  In  both  tha  T/p*  300 
and  330  for  production  jurpe#*#. 

2.  DuPont  Ty  >o  300  1*  a  continuous  fUasant,  high  tenacity 
bright  yarn,  iiair  Typ«  330  la  a  continuous  fllaa mt  high  ta&aolty  bright 
yarn  which  exhibit#  g?*at*r  hast  durability  and  raaiatanc*  to  ultra-violet 
dagradation  than  doaa  tho  Typa  300. 

3.  Tba  Orion  wwbblug  waa  daaigead  to  bav#  a  4500  pound  minim* 
braaklng  strength. 

4.  lajcpla  Identification  md  oondltlona  of  wwbblng  uaad  are 
presented  in  Appendix  I,  Tahla  I. 

8.  EXPOSURE  3I7S3  AND  EXPOSURE  DATE] 

Tb*>  expo  aura  altaa  ware  aalaeted  to  provide  a  wld*  variety  of 
amount*  of  solar  radiation .  It  1*  cuatoMry  to  describe  the  exposure 
oondltlon  a*  arotlo,  temperate,  daaert,  tropical  and  aaaltroplc  l. 

Atwoaphai  1  oondltlona  also  say  ba  classified  aa  urban  or  rural.  Tha 
exposure  altaa  us  ad  for  thl*  prograa  war*  a*  follow*] 

Sit*  A.  Dayton,  Ohio.  Tha  facUltla*  of  tfa*  Katarlal*  Laboratory, 
krlght-Pattsiraon  Air  Fore*  B*a#  war*  uaad  at  thl#  location.  Tfa*  specimen* 
arpod  at  thl*  alt*  war*  monitored  by  Text  11a a  Branch,  Wrlght-Pattaraoc 
Air  Foroa  Base,  whloh  s»y  ba  elaaalflad  a*  tanparata,  urban,  and  1*  located 
40°  north  latitude,  84°  west  longitude. 

Sit*  B.  La*  Crueea,  Haw  Mexico .  The  fecllltla#  uf  tb*  lav  Mexico 
State  Collage  war*  utilised  at  tfale  location  and  exposure  of  tb*  specimen# 
war*  moniiurad  by  tha  Department  of  Mechanical  bug  toe  urlni  Thl*  alte  may 

ba  olaaaiflad  as  dasort,  rural,  and  la  located  32°  oorth  latitude,  106°  wa*t 
long! tula. 


WADC  TR  58-201 


Sits  C.  Collego,  Alaska.  The  facilities  of  tha  University  of 
Alaska  ware  utilized  at  this  location  and  exposure  of  tha  specimens  vara 
monitored  by  tha  Department  of  Chemistry.  This  site.  nay  ha  classified  aa 
sub-»retlc,  rural,  and  la  located  650  north  latitude,  I480  vast  longitude. 

l'hs  axposurs  data  for  all  threa  sites  wee  tha  gams— October  1955 
to  October  1956. 

C.  EXPOSURE  OF  SPECIMENS t 

Exposure  racko  were  built  ao  that  whan  tha  webbing  specimens  ware 
inatallad  thsy  wnuld  ba  at  a  45°  angle  to  ground  level,  facing  south,  and  in 
such  a  manner  that  the  oent  ir  18  lnohaa  was  exposed  to  the  sun'a  rays.  One* 
tha  specimens  ware  fastened  to  tha  rack*  they  vmra  not  turood  over  or 
disturbed  until  their  apaclfio  exposure  period  bad  ended  and  it  wsa  tine 
for  thair  removal. 

0.  MEASUREMENT  OF  SOLAR  RADIATION: 

Tha  total  dclly  radiation  in  Langleys  (gram  o alor la a/aquars 
centimeter)  wee  recorded  by  tha  uaa  of  a  pyxhalioaetar .  Tha  approximate 
total  doaega  for  ’Och  exposure  period  is  shown  In  Appendix  1,  Table  II. 

Tha  data  ehovm  ere  the  total  radiation  or.  an  18"  x  1-3/4”  spoclaen  having  an 
area  of  203.23  square  centinaters.  letiwxted  totals  wara  calculated  and 
aubatltutad  for  th  following  days  and  aitee  whan  tha  pjrrhaliometar  waa  out 
of  operation. 

Wright-Pat  ter  son  Air  Foroc  Baas,  Ohio:  9-30  Novsmb*.'  1955* 

1-12  and  25-31  Deo  ember  1955,  1-5  January  1956. 

Lae  Cruces,  New  Mexico:  30  January  1956. 

Collage,  Alaska:  27,  28  and  31  October  1955,  1  Novaraber  1955, 

10-31  Decaeiber  1955,  1-3,  5  and  30  January  1956. 

E.  STANDARD  CONDITIONING: 

Upon  completion  of  thr  outdoor  w<  atharing  periods  tha  apscimens 
were  allowed  to  condition  for  a  minimum  of  24  hours  at  itandard  condition:', 
(i.a.,  atmoaphar*  havin'’  a  relative  humidity  of  65£  ±21  and  a  tempera tura  of 
70°r  ±2°F)  before  tasting. 

F.  BREAKING  STRENGTH: 

After  tha  exposure  perlode  and  standard  conditioning  the  apaoi-jana 
wara  tasted  for  breaking  strength  using  a  Tinlua  Olaan  Taster  with  a 
20,000  pound  capacity  scale.  This  tasting  arch ins  is  calibrated  annually 
and  ia  rated  aa  having  an  ecruraoy  of  within  1/2  of  1%.  The  Jaw  separation 
apaad  used  was  four  inches  par  minute  under  no  load.  Appendix  I,  Txbla  III, 
lists  tha  average  breaking  strength  for  10  specimens  par  condition  par 
exposure  puriod  par  eita.  Computation  of  percent  strength  retention  versus 
mafiber  of  days  exposed  are  also  shown  in  this  table. 
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G.  TABLES  AMD  riGUH£3i 

T*bl*  I  llata  the  eaaola  DUabere  and  th*  identity  of  the  wabblng 
assigned  to  each  sample  mxib*r.  Reference  to  tha  aanpla  number*  only  will 
frequently  bo  found  throughout  thla  raport. 

Tiibla  II  abova  tha  aaount  of  Langley*  measured  at  tha  variou* 
axpoaura  aitaa  for  tha  azpoaura  parloda  *hovn.  Tha  total  ovatber  of  Lang  lay  a 
par  sample  ara  alao  ahovn. 


Tabla  III  praaanta  tha  apaoifio  breaking  strength  average*  and  tba 
apacifio  amount  of  atrangtb  ratantion  (by  percent)  of  tha  vabblng  aaaplaa 
aftar  axpoaura. 

flguras  1  through  14  ara  a  graphical  pr***nt*tino  of  tba  bracking 
strength  Taraua  no*  bar  of  day#  axpoaad  obtain  ad  fro*  tha  data  presented  in 
Tabla  III. 


Figures  15  through  20  ara  a  graphical  presentation  for  tha 
coaqjarieon  cf  Tarloua  aaaplaa  aftar  axpoaura  to  ecuel  amount*  of  »clar  radiation. 
Plotting  points  wara  obta* n-d  frtm  dat  ahovn  in  Tahlaa  II  and  III. 

III.  DISCUSSION  QT  U  HBISG  WIAVX 

A.  Tha  nylon  w  a  being  tuad  in  thla  program  vat  voran  In  acnordanoa  with 
tha  v*»t«  dlagrx*  for  Typa  III  of  Spacifioatlnn  MIL-W-AC  38B.  Thla  typa  of 
waava  axpoaad  all  of  tba  warp  yarn*  to  both  tha  faea  and  back  aurfaoaa  of  tba 
wabblng.  All  vabblng*  u*ad  by  tha  Air  rorca  do  not  atlliaa  thla  uaava.  fir 
exaapla,  vabbinga  m*nufactur<td  under  Sp  olfioation  MIL-W-5625  utiliaa  a  tubular 
waava  and  x*t  vabbinga  aueh  ••  Typa  1  and  Typa  XIII  rider  Spaoif ioation 
MIL-W-4088C  utiliaa  a  douhla  plain  wnva  with  binder* .  All  of  tba  warp  yam* 

In  thaaa  webbings  ara  not  axpaaad  to  both  aidaa  of  tha  webbing,  i.e.,  warp 
yarn#  weaving  o  tba  faoa  wuxfaca  do  not  vaava  on  tba  back  aurfaca.  Thla  aaana 
that  half  tba  total  mat  bar-  of  warp  yarn*  ara  axpoaad  on  one  aurfaca  of  tba 
wabblng  only,  tba  other  half  era  axpoaad  on  tba  oppoaita  vurfao*  Oy. 
Consequently  direct  sunlight  would  affaot  only  the  yarn*  axpoaad  to  tba 
wabblng  aurfaca  facing  tba  sunlight. 

B.  Inasmuch  ss  tha  varp  yams  ara  tba  load  bearing  yams  In  u  vabblng 
on  can  readily  understand  tba  laportanoa  of  tha  wabhing  waava  aa  affecting 
tba  loaa  in  breaking  ctrangth  au*  to  direst  sunlight  degradation.  With  thla 
In  mind,  tba  atrangtb  retention  ur  atrangtb  lose  data  presented  in  this  raport 
la  not  applicable  to  all  nylon  vabblng*.  Ctoly  tba  Typa  III  Specification 
MIL-W-40B3  woven  frost  «  new  type  yarn  and/or  treated  with  a  straight  Inhibitor 
has  bean  evaluated. 

IV.  DISCUSS10*  Of  RISCLTS 

A.  Tha  breaking  strength  data  praacotad  In  Table  II  shove  that  sons  cf 
tha  wabblng  a  aftar  axpoaura  have  <  higher  breaking  atrangtb  than  tha  ue  xpoeed 
webbings  wfalob  wara  used  aa  tba  eo.  trol  utaplaa.  Thla  nay  *****  lamadlataly 
difficult  to  understand,  therefore.  It  *bould  be  no  tad  that  5-10X  variation 
In  tha  breaking  strength#  of  vabblng  aaaplaa  auoh  aa  wara  used  In  thla  study 
la  not  uncommon. 
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B.  Tabic  tl  ahowe  that  tha  lerg-.-t  amount  of  eol&r  radiation  (Langl  a ) 
waa  r  a  cor  dad  at  Site  B  (New  Naaioo),  Of  all  thraa  exposure  altna  tha  wabblnga 
expos  id  at  Slta  B  i  ho  wad  tha  laast  amount  of  strength  ret  anti  on  oftar  axpoaura. 
Thia  waa  avident  rogerdlaea  of  tha  typo  of  jam,  color,  condition  or  treatment 
of  tha  webbing  uaed.  kaferancat  ' iguraa  1-12. 

C.  Of  all  the  wabblnga  evaluated  tha  aamplaa  .lade  from  Typa  3CC  nylon 

yarn,  natural  oolor ,  Condition  U  end  K  ehowad  tha  moat  strength  loan  after 
expocura.  Thia  wa  vldont  at  all  threa  axpoaura  aitaa ■  Reference!  Flguree 

1  and  3.  Whan  tha  aamplaa  of  thia  webbing  wara  wo'-en  with  tha  Typa  330  nylon 
yarn  or  traatad  with  cataohol  formaldahyda  a  oubatantial  inoraaaa  in  atrangth 
retention  eftar  axpoaura  waa  olaerly  notloaabla.  Thia  inoraaaa  in  strength 
retention  wea  eharacteriatlc  of  theaa  aamplaa  at  all  axpoaura  aitaa. 

Reference  1  Figures  2,  4,  9  and  10. 

0.  Thera  are  no  natural  oolored  nylon  webbinga  uaed  In  aircraft  overrun 
berriara  by  tha  Air  Force.  For  barrier  tiaa  tha  wabblnga  are  olive  drab  in 
oolor,  Condition  R  traatad,  u+iliiing  the  Type  300  nylon  yarn.  Comparing 
Figure  7  with  Figure  3  and  Sample  No.  7  with  Sa-^plr  No.  3  ahowr  in 
Flguraa  1$  through  20  tha  advantage  of  uaing  olive  drab  oolor  webbing  inataad 
of  natural  colored  nylon  wabbln  a  la  dearly  hown. 

S.  Whan  tha  wabbtng  auch  aa  Sample  No.  7  waa  treated  with  oateohol 
forraldahyda  or  made  fro  tha  Type  330  nylon  yarn  (Refer* nor  1  Tabla  I, 

Samploe  8  and  12)  thera  waa  a  vary  wall  inereaae  in  strength  retention 
notload.  It  appaara  that  the  lnoreaae  in  strength  retention  for  there  oaraplaa 
ia  not  sufficient  enough  to  warrant  the  u«r  of  catechol  formaldehyde  or  the 
Tyne  330  nylon  yam  for  webbinga  which  will  be  uaed  in  the  olive  drab  color 
wi.'.h  Condition  R  treatment.  Reference:  Flgurae  7,  8  and  12,  and  Samploa  No.  7, 
8  and  12,  ahown  in  Figuraa  16,  18  and  20. 

F.  Figures  13  and  14  show  that  the  two  Orion  webbing  exhibit  good 
resistance  to  weathering,  but  tha  tenacity  of  oontlnuoua  filament  Orion  baing 
only  4-5  grama  par  daniir  praventa  ita  uaa  for  runway  barrier  webbinga. 

V.  CONCLUSIONS 

A.  Fro*  tha  data  obtained  tha  following  generalized  ooncluelone  o«n 
be  nada. 


1.  Natural  color  nylon  wabblnga  nada  from  Typa  300  yarn  and  without 
treatment  of  any  kind  hav*  poor  atrangtb  rat  inti  on  aftar  axpoaura  to  aolar 
radiation. 


2.  Type  330  nylon  yarn  ia  euperior  In  raaiatanca  to  aunlight 
degradation  than  la  the  Typa  300  nylon  yarn. 

3.  Calecbol  foraaldahyda  ia  a  eetiafsetory  sunlight  inhibitor  for 
nylon  wabblnga  ml  da  from  Type  300  yam,  and  ahova  to  be  more  effective  on 
tha  natural  oolor  nylon  wabblnga  than  tha  00  color  nylon  wabblnga. 
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4*  Nylon  webbing  *  In  an  olive  drab  color  have  considerably  less 
degradation  after  ejqpoeur»  to  *ol_.r  radiation  than  nylon  vobblng  a  In  tha 
natural  oolor. 

5.  Uobblnsa  and#  froe  continuous  fllenaat  Orion  yarn  have  vary 
good  resistance  to  aunllght  dagr  idatlon. 

B.  Baaad  upon  tha  raaulta  obtainad  froai  tha  webbings  taatad  in  thla 
progress  It  la  ooncluded  that  tha  eervloe  llfa  of  tha  present  type  of  runway 
barrier#  (OD  oolor  Condition  R)  e»n  ha  Incraaaad  to  180  days  In  araaa  of 

ex  tr  solely  strong  sunlight  and  to  360  days  in  araaa  of  itodarata  or  inaall 
a  ounta  of  sunlight  by  aithar  on"  of  tha  following  two  aatbodat 

1.  By  tha  uaa  of  260  denlar  1?  f  11  am  ant,  Type  300  nylon  yarn 
in  tha  manufacture  of  tha  wabblng. 

2.  By  tha  uaa  of  Type  330  nylon  yern  In  tha  icanufeoture  of  tha 

weboing . 

C.  Tha  Orion,  wabblng  a  how  ad  good  raalatanca  to  sunlight  degradation 
through  tha  360  day  exposure  parlod,  but  tha  £.  I.  duPont  da  Heeaoure  and 
Conpany  ha  aarrad  notioa  that  thay  hare  discontinued  tha  production  of  tha 
continuous  fllamant  yarn  as  vaa  used  in  thla  program.  Dus  to  tha  poor 
abraaion  raalatanca  of  tha  Orion  wabblng  and  tha  faot  that  up  to  data  thar- 
la  no  known  abrasion  resistant  tree  la  ant.  that  oar.  ha  applied  to  Orion  webbing 
thla  fiber  does  not  appaar  to  ha  auiteble  for  uaa  in  alroraft  runway  barriers 
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APPENDIX  I 


3 

4 

5 

6 
7 
B 

9 

10 

n 

12 


13 

14 


TAttJE  I 

3iWH  ID3fTI  Ti  CATION 


Type,  Color,  nnd  Condition 


%  gegrlt 


Webb^pjjg  VsajtuJEsSt  Jygf  3°P  'j-’KP 

XIX,  Wstur  1,  Condition -U*  11, 

XIX,  NAtural,  Condltioo-U/  tree  tod  -with  catechol  farumldehyde  12, 
XIX,  Net  oral,  Condition-*  **  43, 

XIX,  Nrturnl,  Conditloc-R,**tren  ted  with  ceteahol  formaldehyde  14, 
XIX,  Olive  Dreb,  Condition-U  *  AS, 

XIX,  Olive  Drab,  Condition-U*  treetsd  with  catechol  forraldehyde  a6, 
XIX,  Olive  Dreb,  Condition-* •*  A7, 

XXX,  Olive  Dreb,  Condi  tion-***treotod  with  cetechol  fornaldchyde  IB, 


81,  Cl 

EC,  C2 

83.  «3 

«i.  C4 

85.  C 5 
b6,  c6 
W.  C7 
Be,  co 


Vobbimte  hoven  from  Typo  330  Yarn 

XIX,  Natural,  Condition-U* 

XIX,  Natural,  Condition-*'* 

XIX,  Olive  Drab,  Conditlon-U* 

XXX,  Olivo  Dreb,  Condition-*  •* 

Wobblnr.e  lovon  from  Orion  Yorn 

4500  pound,  Natural,  Condition-U* 

4500  pound.  Dope  Dyad  Stuck,  Coodition-U* 


19,  89,  C9 

110,  BIO,  CIO 

111,  Ell,  CU 

112,  B12,  C12 

113,  m3,  CI3 
AH,,  KL4,  C14 


•  Not  treated  Tor  abrasion 
•*  Tr  ated  for  abrasion  reeietence 
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NOTICE.  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATION’S  OR  OTHER  DATA 

ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WIYH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 

NO  RESPONSIBILITY,  NOR  ANY  OBUOATION  WHATSOEVER;  AND  THE  FACT  THAT  TRE 
GOVERNMENT  MAT  RAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 

SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REOARDED  BY 

IMPLICATION  OR  OTHERWISE  AS  IN  AMY  MANNER  LICENSING  THE  HOLDER  DR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  AN  If  RIGHTS  OR  PERMJ3SIOH  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAT  IN  ANT  WAT  BE  RELATED  THERETO. 
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